Antibiotic resistance is steadily rising worldwide. Respiratory tract infections (RTIs) are common indications, mostly imprudent, for antibiotic prescriptions in outpatient setting. In Korea, antibiotic prescription rate for RTIs is still high. As physician visit and antibiotic prescribing are influenced by patient's perceptions and beliefs, we aimed to explore the general public's perspectives and practices toward RTIs and to develop the 'RTI clinical iceberg. ' A cross-sectional survey was conducted in Wonju Severance Christian Hospital (WSCH) among 550 adults attending outpatient departments during January 2016. Differences in distributions between groups were examined using two-tailed Pearson χ 2 test. Using the Andersen's behavioral model as a conceptual framework, we constructed logistic regression models to assess factors associated with physician visit. Of 547 participants with complete questionnaires, 62.9% reported having experienced an RTI in the previous six months; 59.3% visited a physician for the illness, most commonly because the symptoms were severe or prolonged, and approximately 16% of them expected an antibiotic prescription from the visit. Perceptions of symptoms severity, the need factor, most strongly influenced physician visit. Predisposing and enabling factors such as inappropriate expectations for antibiotic for a sore throat or having national health insurance also influenced physician visit. Almost all participants who reported asking for an antibiotic were prescribed one, with a 37.1% non-adherence rate. Conclusively, public education on self-care for RTI symptoms that addresses their main concerns may reduce physician visits. Improving physician-patient relationship and informing patients about the lack of antibiotic benefit for most RTIs may also reduce antibiotic prescriptions.
INTRODUCTION
Antibiotic resistance is a serious global concern with steady rise that has reduced the effectiveness of current treatments for common infectious diseases (1) . While overuse of antibiotics accelerates the emergence of resistance, prudent lower use slows down this trend (2, 3) . Acute respiratory tract infections (RTIs) are the most common illnesses experienced worldwide (4), accounting for numerous visits to physicians and imprudent prescriptions of antibiotics (2) . As these infections are largely viral and self-limiting, antibiotics offer little benefit for these conditions (5, 6) . Globally, concerted efforts targeting both clinicians and the public have been implemented in order to reduce the antibiotic prescription rate and expectations for antibiotics in RTIs (7, 8) .
In Korea, antibiotic resistance rates are particularly high (9, 10) . Thus, various and relatively effective health policies have been implemented to promote the prudent use of antibiotics, particularly for acute RTIs. These policies include separation of prescribing from dispensing, public educational campaigns, and public disclosure of physicians' antibiotic prescriptions (11) (12) (13) . Despite a significant decrease in the past decade, the antibiotic prescription rate in Korea remains higher than the rates in other developed countries (14) . In addition, there is a steady upward trend for total consumption of antibiotics, with significantly higher rates in outpatient settings (15) . Furthermore, despite public educational campaigns, the general public still has misconceptions and poor attitudes toward antibiotic efficacy and use (16) .
Multifaceted coordinated interventions that facilitate behavior change in both patients and clinicians are generally more successful in addressing the problem of imprudent antibiotic prescriptions (17) . However, little is known about the Korean general public's expectations for consultations and antibiotics in RTIs (18) . As improved understanding of individual patient's perspective and his/her journey through an RTI illness can help physicians make better shared decisions and develop multifaceted interventions (19) , we aimed to develop a description of the components of the 'RTI clinical iceberg' (20) by exploring the practices, expectations, and adherence of the general public toward RTIs and antibiotics. Furthermore, the Andersen's behavioral model of healthcare utilization (21) was used as the conceptual framework to identify factors associated with intention to visit a physician. The model suggests that healthcare utilization is influenced by three main decision components: predisposing factors (including socio-demographic characteristics and health/disease knowledge and attitudes), enabling factors (including family and community resources, accessibility, and availability), and need factors as the most immediate cause of healthcare use (including perceived/evaluated health status and severity of symptoms). This model may help better explain different health-seeking behaviors.
MATERIALS AND METHODS

Study setting and design
This facility-based cross-sectional study surveyed individuals visiting Wonju Severance Christian Hospital (WSCH) during January 2016. The survey formed part of a larger comparative study performed in January and February 2016 between two cities in Korea and Iran in terms of knowledge, attitudes, and practices of the general public towards antibiotic use and RTIs.
WSCH, located in Wonju city, is the largest hospital in Gangwon province, Korea. It is a general hospital and the final step for all patients referred from across the province. As Gangwon province has been reported to have the highest rate (48.9% in 2012) (22) of antibiotic prescription for acute RTIs, WSCH was chosen to represent various socioeconomic backgrounds within the province.
A cross-sectional interview study using a validated structured questionnaire was conducted among the general public (patients and companions) attending outpatient departments at WSCH. Research assistants collected data. To maintain the quality of data collection and standardization, all interviewers were thoroughly trained. In addition, supervisors frequently controlled the process and quality of data collection.
Study population and sampling
Attendees of WSCH were defined as the study unit. There were three inclusion criteria: 1) adult ( ≥ 18 years of age); 2) having used antibiotics (self-medication or been prescribed in outpatient setting) in the past year; and 3) living in Gangwon province. The participants were selected using convenience sampling, trying to include different age groups and both sexes.
In consideration of the larger concurrent comparative study and the sample size formula for hypothesis testing for two population proportions, it was necessary to sample 550 individuals in each field for a margin of error of 0.05 at a 95% confidence interval (CI). A 5%-6% expected rate of incomplete response was also considered.
Where z1-α /2 = 1.96, z1-β = 1.28 for 90% power, p1 = proportion in one population, p2 = proportion in the other population, q1 = 1-p1, q2 = 1-p2,
and � � ; the minimum effect size (� � � � � ) considered to be significant was 0.1.
Survey questionnaire
The questionnaire was developed mostly from previous studies with similar objectives (16, 20, 23) , so that face and content validity were assured. However, the questions were also assessed and slightly rephrased according to the study objectives by a pharmacist and a physician with clinical expertise.
Additionally, the questionnaire was pre-tested in a pilot study and amended before being used for the interviews. It was first developed in English and then translated into Korean.
The questionnaire consisted of two main parts: 1) the interviewer-administered part had three subsections: (a) practice of antibiotic use, (b) knowledge and attitudes towards antibiotic use and antibiotic resistance, and (c) management of RTIs; and 2) the self-administered part assessed ten socio-demographic characteristics of the participants. The questionnaire consisted of both closed questions (multiple-choice, Likert scale) and one open question.
In sub-section (a), participants were asked about their practice of asking a doctor to prescribe antibiotics for any condition in the past year, if any, and the result, as well as their practice of taking antibiotics as prescribed in the past year. In sub-section (b), participants were then asked to rate (from strongly agree to strongly disagree) a number of statements about antibiotic efficacy and indications.
They were also asked to share their opinions on the problem of antibiotics side effects. In sub-section (c),
participants were asked about their expectations of being prescribed antibiotics if they visit a doctor with different RTI symptoms, and their perceptions of antibiotics effectiveness for different RTI symptoms.
Then, they were asked whether they had had sore throat, cold, cough, or flu symptoms in the past six months; how the symptoms of recent RTI affected their general health; the actions they took as a result;
= average of p1 and p2, and � � ; the minimum effect size (� � � � � ) considered to be significant was 0.1.
The questionnaire consisted of two main parts: 1) the interviewer-administered part had three sub- In sub-section (a), participants were asked about their practice of asking a doctor to prescribe antibiotics for any condition in the past year, if any, and the result, as well as their practice of taking antibiotics as prescribed in the past year. In sub-section (b), participants were then asked to rate (from strongly agree to strongly disagree) a number of statements about antibiotic efficacy and indications.
= average of q1 and q2; the minimum effect size (p1-p2) considered to be significant was 0.1.
The questionnaire was developed mostly from previous studies with similar objectives (16, 20, 23) , so that face and content validity were assured. However, the questions were also assessed and slightly rephrased according to the study objectives by a pharmacist and a physician with clinical expertise. Additionally, the questionnaire was pre-tested in a pilot study and amended before being used for the interviews. It was first developed in English and then translated into Korean.
The questionnaire consisted of two main parts: 1) the interviewer-administered part had three sub-sections: (a) practice of antibiotic use, (b) knowledge and attitudes towards antibiotic use and antibiotic resistance, and (c) management of RTIs; and 2) the self-administered part assessed ten socio-demographic characteristics of the participants. The questionnaire consisted of both closed questions (multiple-choice, Likert scale) and one open question.
In sub-section (a), participants were asked about their practice of asking a doctor to prescribe antibiotics for any condition in the past year, if any, and the result, as well as their practice of taking antibiotics as prescribed in the past year. In sub-section (b), participants were then asked to rate (from strongly agree to strongly disagree) a number of statements about antibiotic efficacy and indications. They were also asked to share their opinions on the problem of antibiotics side effects. In sub-section (c), participants were asked about their expectations of being prescribed antibiotics if they visit a doctor with different RTI symptoms, and their perceptions of antibiotics effectiveness for different RTI symptoms. Then, they were asked whether they had had sore throat, cold, cough, or flu symptoms in the past six months; how the symptoms of recent RTI affected their general health; the actions they took as a result; and their reasons and expectations for consultation in case they had visited a doctor for their most recent RTI.
In the self-administered questionnaire, the socio-demographic characteristics of the participants, including sex, age, educa-
They were also asked to share their opinions on the problem of antibiotics side effects. In sub-section (c participants were asked about their expectations of being prescribed antibiotics if they visit a doctor wit different RTI symptoms, and their perceptions of antibiotics effectiveness for different RTI symptoms.
https://doi. CIs or means ± standard deviation (SD), as appropriate. Differences in distribution between groups were examined using two-tailed Pearson χ 2 tests. All variables were then considered for bivariate logistic regression models. Those with P < 0.2 in the crude models were included in the multivariate logistic regression analyses, where physician visit was the dependent variable and three sets of factors (predisposing, enabling, and needs) were included in the final model in separate blocks. A P < 0.05 was considered statistically significant in the adjusted model.
Ethics statement
The study protocol was reviewed and approved by the Institutional Review Board of Yonsei University Wonju College of Medicine (Approval No. YWMR-15-0-063). All participants were informed about the survey purpose and provided verbal consent at the beginning of the survey. They were also read a statement about their voluntary participation. As the interview was rather long, participants were given a small remuneration with completion of the questionnaire. They were able to quit the interview at any time. No personal identifiers were included in the database.
RESULTS
Of all consumers surveyed, 547 completed the survey (response rate 99.5%). Of them, 344 (62.9% [95% CI, 58.7%-66.9%]) reported RTI symptoms in the past six months (Fig. 1) ; these symptoms included cold (68.6%), sore throat (36.9%), cough (27.6%), and flu symptoms (7.0%); with cough, runny or stuffy nose, throat pain, body aches, and fever as the main complaints.
Practices toward the most recent RTI symptoms
Of the 344 adults with recent RTI symptoms, more than half reported visiting a physician (59.3%; 95% CI, 53.9%-64.5%) (Fig.  2) , 30.8% took extra rest, 26.1% reported taking over-the-counter (OTC) medicines or alternative treatments (including home remedies) to relieve their symptoms, 7.3% asked for advice at a pharmacy, and 3.5% self-medicated with leftover antibiotics (Fig. 1) . Simply waiting for symptoms to resolve and drinking more water were among the other actions mentioned.
Reasons for visiting a physician
Of the 204 participants who had visited a physician for their recent RTI, 42.2% reported symptom severity as the reason for their visit, 52.0% reported that symptoms had not improved after several days, 12.3% visited a physician because they worried about infecting others, particularly children and the elderly, and 11.8% because they usually visited a physician for those symptoms (Fig. 1) . There was also an attitude among some of the participants that 'early treatment is better'; they were considered to be patients with high consultation behavior who usually visit a physician for minor symptoms.
Effect of socio-demographic characteristics on physician visit
Of those with an RTI in the past six months, middle-aged/elderly women were more likely to have visited a physician (P = 0.023). However, women who were students or had occupations other than employment were significantly less likely to visit a physician (P = 0.036). There was a similar trend for all participants in terms of occupation. Further, married participants were marginally more likely to visit a physician. There were no significant differences by sex, education level, family income level, or health insurance type (Table 1) .
Effect of perceptions, beliefs, and attitudes on physician visit
Survey participants whose health was severely affected by their recent RTI illness were more likely to have visited a physician (73.0%), compared to those who were moderately (51.9%) or mildly (24.1%) affected (P for trend < 0.001). No participant reported not being affected at all. Further sub-analyses showed that middle-aged women were marginally more likely to report being severely affected by their recent RTI illness (age groups: ≤ 24 years, 25.0%; 25-39 years, 61.0%; 40-59 years, 50.0%; ≥ 60 years, 36.2%; P = 0.062). Likewise, women with higher education levels were significantly more likely to report being severely affected than those with lower education levels (education level: less than high school, 37.7%; high school completed, 46.9%; university, 53.2%; P for trend = 0.014). Intriguingly, there were no notable differences by sex or chronic disease history.
Of all 547 participants surveyed, 37.5% believed that antibiotics work on most coughs and colds, 60.9% that antibiotics can kill viruses, and 58.3% that common cold is cured more quickly with antibiotics. Of the 344 survey participants with RTI in the past six months, those who had a sensible view and disagreed that 'common cold is cured more quickly with antibiotics' were marginally less likely to visit a physician (51.9% of those with correct response vs. 62.7% of those with incorrect response; P = 0.057) ( Table 2) .
We found that 83.2% of all participants would expect a physician to prescribe an antibiotic if they visited him for a sore throat, 74.8% for flu symptoms, 62.3% for a cold, 54.1% for a cough, and 40.2% for a runny nose. Of the 344 survey participants with RTI in the past six months, 97.7% (n = 336) reported that they would expect a physician to prescribe an antibiotic if they visit him for an RTI. However, they were more likely to visit a physician for their recent RTI if they reported that they would expect a physician to prescribe an antibiotic for a sore throat (61.6% vs. 47.3%; P = 0.048). This association was even stronger for female participants (61.4% vs. 40.7; P = 0.042). A similar trend was also observed for male participants who said they would expect a physician to prescribe an antibiotic for a cold (66.3% vs. 44.7%; P = 0.022). Nevertheless, expectation for antibiotics for cough, flu symptoms or runny nose had no effect on physician visit rate.
On the other hand, beliefs that any type of cough with phlegm or runny nose would improve more quickly with antibiotics had no effect on decision to visit a physician (60.6% of those who believed vs. 51.9% of those who did not believe). More participants believed that antibiotics would improve an illness more quickly if the phlegm or mucus were colored yellow than if they were colored green or colorless (Fig. 1) .
Of all individuals surveyed, 43.1% answered that antibiotic side effects were not or only a bit of a problem; while 30.7% and 21.8% believed they were a moderate and major problem, respectively. Among those with RTI symptoms in the past six months, the proportions of individuals who visited a physician did not differ significantly whether they believed the side effects of antibiotics were a moderate or major problem (62.9%), or not or only a bit of a problem (55.4%) ( perceived antibiotic side effects to be a moderate or major problem were less likely to expect a physician to prescribe antibiotics for a cough (50.9% vs. 64.2%; P = 0.051).
Multivariate analyses of factors associated with physician visit
Physician visits were modeled using multivariate logistic regression (Table 3 ). In the final model, occupation and expectation for antibiotic for a sore throat were marginally and significantly contributing predisposing factors, respectively. Employed participants were nearly three times more likely to had visited a physician for their recent RTI compared to students and other occupations (adjusted odds ratios [AOR], 2.75; 95% CI, 0.86-9.02; P = 0.087). Patients who had unreasonable expectations for antibiotic prescription were two times more likely to visit a physician for their recent RTI (AOR, 2.20; 95% CI, 1.15-4.21; P = 0.020) compared to those with sensible attitudes. Among enabling factors, patients with National Health Insurance (NHI) were more likely to visit a physician than those with government subsidy (Medicaid) or private insurance (AOR, 1.78; 95% CI, 1.06-2.90; P = 0.029). Severity of symptoms, as the only need factor, strongly and significantly influenced the decision to visit a physician; those who perceived symptoms as moderate or severe had 3.5 to 10 times higher likelihood than those with mild symptoms (AOR, 3.53; 95% CI, 1.32-8.87; P = 0.010; AOR, 9.88; 95% CI, 3.66-25.75; P < 0.001, respectively). Values are presented as number (%). RTI = respiratory tract infection. 
Visit expectations
Of these 204 participants, 15.6% (95% CI, 11.79%-20.43%) had expected an antibiotic prescription (8.4% of those with RTI symptoms [ Fig. 2] ), 61.3% expected non-antibiotic medicines for their symptoms, 29.0% and 1.6%, respectively, expected advice about self-care and illness duration, 15.1% expected reassurance and prevention of a more serious illness, and 1.6% expected a sick note for work.
Asking for antibiotics and adherence
Of the 61 (11.2%) participants who reported asking a physician for antibiotics in the past year, only 1.6% were refused, 67.2% were prescribed antibiotics after some discussion, and 31.2% without any discussion about their illness. Of the 536 (98.0%) participants who used prescribed antibiotics in the past year, 37.1% did not finish the full course, 24.8% did not finish the course and kept some, and 15.9% mentioned that they kept their leftovers for possible future use (Fig. 3) .
DISCUSSION
This was a descriptive study to illustrate the components of RTI clinical iceberg and to identify factors associated with physician visit among the Korean general public. Most RTIs are self-limiting and the symptoms can improve with rest and OTC medicines. Yet, RTIs often result in unnecessary visits to primary care and imprudent antibiotic prescriptions (27) . Considering our findings, it seems that physician visit and consultation is the first choice for the Korean general public in case of RTIs, with a consulting rate of 59.3%. The second and third choices are taking extra rest and OTC or alternative medicines. These are similar to the results of a Korean study (18) preferred visiting a physician in case of RTIs. However, our findings are far different from an English perspective, where the trend was quite the opposite (20) . This may partly be due to lack of public awareness about the usual course of RTIs and ways to self-manage the symptoms. It may also be due to the broken health care system of Korea as described by Lee et al. (28) , where patients have free access to various healthcare providers at different levels. Specific groups of patients seem more inclined to visit a physician for an RTI; for example, older patients, those with misperceptions about the benefits of consulting a physician and/or antibiotics effectiveness, or those who perceive their symptoms as serious (20, 29) . In line with these studies and considering the Andersen's behavioral model, our findings suggest considerable contribution of predisposing, enabling, and need factors.
Employed participants were marginally more likely to visit a physician for their recent RTI; this may reflect their effort to avoid missing work and consequent earnings loss. They may also be urged more by others to visit a physician. In addition, participants who expected an antibiotic prescription for a sore throat were significantly more likely to visit a physician for their recent RTI. This may be due to their previous experiences in which they received an antibiotic prescription during a physician visit for a sore throat, entering the vicious cycle of "medicalization of illness" (30) where patients perceive a sore throat more severely and believe that only a physician visit and antibiotics could be effective.
Having NHI increased the likelihood of physician visit in the current study. NHI is a wage-based contributory insurance program that covers almost all Koreans. Those preferring increased coverage can also obtain private insurance. And the poor are covered by a government-subsidized assistance program (Medicaid) that offers increased coverage compared to that of NHI.
Our finding is in contrast with one study from Korea (31), which reported higher healthcare utilization in patients with Medicaid. Sub-analyses could partly explain this discrepancy, as those with NHI had less sensible views regarding antibiotic effectiveness (data not shown).
Similar to the results of previous studies (20, 29) , severity of symptoms as the need factor had the strongest impact on decision to visit a physician. Patients' appraisal of symptoms and the way they respond to them form what is known as 'illness behavior. ' Individuals behave differently according to their socio-demographic, cultural, and health status backgrounds (29, 32) . In our study, middle-aged women or women with higher levels of education were more likely to perceive the symptoms more severe.
As expected, this survey showed that the general public indeed visited physicians for symptomatic relief, advice about self-care, reassurance, and time to recovery. This is in line with previous studies where patients with acute RTIs had similar expectations from physician visit (20, 33) . Interactive educational leaflets with information specific to RTI symptoms and usual course of illness have been shown to be effective to address such concerns, to promote patient-physician relationships, and to reduce physician visits (34) . There also seems to be a mild pressure on physicians to prescribe antibiotics as it formed only about 16% of all expectations among the participants with recent RTI.
Patient expectations for antibiotic treatment and physician perceptions of these expectations have been shown to significantly increase the likelihood of antibiotic prescription contrary to clinical guidelines in Korea (35, 36) . Similarly, our study showed that almost all participants who asked a physician for antibiotics in the past year were prescribed one, with one-third being prescribed without any discussion during the consultation. A strategy that may help reduce this expectation and demand is delayed antibiotic prescribing (37); this strategy encourages both patient and physician to come to an agreement and reduces the volume of antibiotics prescribed. While it is commonly practiced in the UK (20) , Korea clinical guidelines recommend it mainly for acute otitis media in children. We also found that the general public considers symptoms such as cough and runny nose with discolored sputum more likely to benefit from antibiotic treatment, although clinical evidence does not support it. Previous studies have shown that such symptoms and beliefs in antibiotic effectiveness for them are associated with higher physician visit rates and more frequently prescribed antibiotics (20, 38) . Our findings imply an opportunity to educate Korean patients to make their expectations for antibiotics more realistic.
In this study, adherence to the antibiotic regimen was about 63%, which is lower than what reported in a previous Korean study (18) and a meta-analysis on misuse of antibiotics in the community (39) . The most common reasons for non-adherence were when the patients began to feel better or when the adverse effects occurred. Non-adherence itself is the main reason for leftover antibiotics and subsequent self-medication with antibiotics (39) .
We have some limitations in this research. The survey participants were recruited opportunistically at the WSCH; thus, the sample is not representative of Gangwon province overall, nor can the findings be generalized to the whole Korea population. However, we could assess responses from various socio-demographic backgrounds. In addition, convenience sampling may have introduced selection bias. Nevertheless, the aim of this study was to provide insight into the Korean general population's journey through RTI illnesses. As the study was retrospective, there may inevitably be recall bias about antibiotic use or recent RTI. In addition, those affected more severely may have recalled the details better. Finally, as with all questionnaire studies, there might have been a social desirability bias whereby participants provided answers they considered to be more favorable to others.
In conclusion, antibiotic prescribing for RTIs is a complex issue and physicians should consider both the individual and the society needs in order to minimize the emergence of antibiotic resistance. This RTI clinical iceberg may help improve the quality of prescribing decisions. There seems to be an opportunity for Korean physicians to provide more information on illness course and duration, as well as advice on symptomatic relief of RTIs. They should discuss more often about the positives and negatives of antibiotic use for RTIs, delay prescribing, explain the importance of full adherence to antibiotic regimen as prescribed, and address the improper emphasis that patients place on discolored sputum and nasal discharge in order to come to an evidence-based shared decision.
